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matched normal subjects p<O.OOOi. 
Conclusion: We defined new myocardial performance indices from DTE which can 
detect regional differences in systolic and diastolic function. These myocardial 
parameters change with age, and can distinguish patients with CAD from normal 
subjects. 
1044-44 Long-Term Effect of Aldosterone Inhibition on Cardiac 
Structural Abnormality as Assessed With Analysis of 
Ultrasonic Radio Frequency Signals 
Naqahiro Nishikawa Kazuhiro Yamamoto, Toshiaki Mano, Junichi Yoshida, Masatsugu 
Hori, Tohru Masuyama, Osaka University Graduate School of Medicine, Suita. Japan 
Background: Aldosterone antagonists are considered as one of interventions that may 
provide additional benefits to standard therapy of congestive heart failure. Experimental 
studies have suggested that aldosterone Inhibition provides benefits through effects on 
cardiac structure; however, the confirmation of these experimental results in patients has 
been difficult because of limited tools for assessment of LV structure. Recently, we have 
reported that analysis of ultrasonic radio-frequency (RF) signals obtained from myocar- 
dium may have a potential of detecting structural damage noninvasively. Methods and 
Results: To assess long-term effect of aldosterone inhibition on cardiac structure, myo- 
cardial RF signals were analyzed in 15 patients with LV hypertrophy (LV mass 
index>lZOg/m2) before and after 6 and 12 month-administration of spironolactone. There 
were no changes in LV end-diastolic diameter, ejection fraction and LV mass index 
throughout the study protocol. Attractors constructed from RF signals formed a thin ring- 
like structure consisting of a relatively empty, roughly circular core (quasi-periodic pat- 
tern) before the administration and changed to chaotic pattern 6 and 12 months after the 
administration. The mean value of correlation dimension (CD) calculated from the RF 
signals of all the subjects increased towards a normal level (2.6kO.l vs. 3.OeO.2, ~~0.05) 
at 6 months and there was no further increase from 6 to 12 months (3.1*0.2). At 6 
months, the value increased in 8 patients. decreased in 5 patients and did not change in 
2 patients. In any patients, the value did not further change from 6 to 12 months. Plasma 
level of collagen type 1 telopeptide increased in the patients with increased value of CD 
at 6 months and did not further change from 6 to 12 months. Conclusion: Thus, aldos- 
terone InhibItion may accelerate collagen turnover, resulting in attenuation of structural 
abnormality as conflrmed by this new ultrasonic technique for tissue characterization. Its 
effects on cardiac structure are likely to reach a plateau within 6 months after the initia- 
tion of medication, and to be maintained thereafter. 
POSTER SESSION 
1045 New Indications for Cardiac Magnetic 
Resonance Imaging 
Sunday, March 30, 2003, NoonP:OO p.m. 
McCormick Place, Hall A 
Presentation Hour: 1:OO p.m.-2:OO p.m. 
1045-3 1 Coronary Artery Ectasia and Kawasaki Syndrome Are 
Accurately Imaged by Magnetic Resonance 
Angiography 
Sophie Mavroqeni, Emmanouil Papadakis, Athanasios Manginas. Giorgos 
Papadopoulos, Marouso Douskou, Savas Kaklis. Stefanos Fousas. John Seimenis, 
Panagiotcs Baras, Dennis V. Cokkinos, Onassis Cardiac Surgery Center, Athens, 
Greece. Bioiatriki MRI Unit, Athens, Greece 
Background: Coronary ariely ectasla (CAE) is defined as dilatation of an arterial seg- 
ment to a diameter at least 1.5 times that of the adjacent normal artery. Differential diag- 
nosis should be from coronary artery aneurysm due to Kawasaki Syndrome (KS). The 
correct follow-up of these cases is hampered by the need for repeat angiograms. We 
compared the diameter of the most ectatic or aneurysmatic palt of each vessel using 
quantitative coronary angiography @CA) and magnetic resonanca angiography (MRA). 
Methods Fifteen pts with isolated CAE aged 45-65 yrs, 8 pts with KS aged I-12 yrs and 
5 controls with normal coronaries aged 45-55 yrs ware studied. Coronary MRA was per- 
formed using a 1.5 T Philips lntera CV MR scanner with two ECG-triggered pulse 
sequences. The first was a three-dimensional segmented k-space gradient-echo 
sequence (TE= 2.1 ms. TR= 7.5 ms, flip angle=30” eff. slice thickness=l.S mm) 
employing a TP-weighted preparation prepulse and a frequency selective fat-saturation 
prepulse to enhance “bright blood‘ contrast of the coronary arteries. Data acquisition was 
performed in mid-diastole. All scans were camed out with the patient free breathing using 
a 2D real time navigator beam, properly placed on the right hemidiaphragm. All pts 
underwent QCA and the diameter of the proximal or middle most ectatlc or aneurysmatic 
part of each vessel was measured and compared with MRA. Results: In CAE there was 
a close correlation between MRA and QCA in the diameter (r=O.87, pcO.001) and length 
(r=0.82. p<O.OOl) of the most ectatlc part of each vessel, with no systematic over- or 
underestimation. In 5 patients with KS aneurysms of the coronary artenes were identified 
while coronary ectasla alone was present in the remaining 3 patients. MRA and QCA dif- 
ferentiation of discrete aneurysms vs. ectasia showed complete agreement. In controls, 
no abnormalities were seen. No stenotic lesion was identified by either techmque. Con- 
clusions: MRA is equivalent to QCA for coronary artery anatomy in patients with CEA 
and KS. It may prove of great value for serial noninvasive evaluation. 
1045-32 Evidence of Right Ventricular Remodeling After Primary 
Stenting for Acute Myocardial Infarction: A Cine 
Magnetic Resonance Imaging Study 
Farzin Bevaul Alain Furber. Stephane Delbpine, GBrard Helft, Claude Le Feuvre, 
Philippe G&n. Jean Philippe Metzger, Jean Jacques Le Jeune, Piti&SalpBtriBre 
University Hospital. Paris, France, Angers University Hospital. Angers, France 
We sought to assess the right ventricular (RV) volumes and ejection fraction early after 
reperfusion therapy for acute myocardial infarction (Ml) and their evolution in time by tine 
magnetic resonance imaging (MRI). 
Methods- We quantified RV volumes and ejection fraction by clne MRI 8~1.4 days and 3 
months after successful primary angioplasty for acute MI in 53 consecutive pattents with 
no clinical or electrocardiographic evidence of RV infarction. 
Results- The data are reported in the table. Compared to the in-hospital period, at follow- 
up there was a significant decrease in RV volumes and increase in RV ejection fraction 
(~~0.01 for all) in patients with inferior but not anterior wall Ml. 
Conclusions- Our data show evidence of reversible RV remodeling early after acute infe- 
rior wall MI, despite absence of clinical or electrocardiographic evidence of RV Infarction. 
There are no significant changes in RV volumes between the in-hospital and follow- 
upmeasurements in patients with anterior wall Ml. 
In-hospital Follow-up 
Anterior Ml Inferior Ml Anterior Ml Inferior Ml 
(ll=34) (n=l9) (n=28) (n=19) 
RV EDV (mlim2) 80+1-25 98+/-22 83+/-27 87+/-l 8 
RV ESV (ml/m2) 46+/-l 7 51+/-12 48+1-23 39+/-10 
RV ejection fraction (%) 42+/-l 3 48J-7 42+1-13 54+/- 10 
RighVleft EDV ratlo 1 +I-0.3 1.2+/-0.2 l+/-0.2 l.l+/-0.2 
Changes in RV EDV (ml/mZ) 5.3+/-53’ -33+/-47 
EDV & ESV: end diastolic 8 systolic volumes, ‘p<O.O5 anterior vs inferior Ml 
1045-33 Comparison of Magnetic Resonance Imaging and 
Contrast Echocardiography for Semiquantitative 
Myocardial Perfusion Analysis 
Nidal Al-Saadi, Andreas Hagendorff, Hassan Abdel-Aty. Bernhard Pilz, Matthias M. 
Friedrich, CHarite, Franz-Volhard Clinic, Humoldt University. Berlln, Germany, University 
of Leipzig, Leipzig. Germany 
Myocardial perfusion can be evaluated by new techniques such as contrast echocardio- 
graphy (MCE) or Magnetic Resonance Imaging (MRI). We aimed to compare MR perfu- 
sion and MCE with power doppler harmonic imaging using similar protocols for the first 
pass kmetics of a contrast agent bolus. 
24 patients with coronary artery disease were examined before coronary angiography. In 
both, MR and MCE three similar long axes were acquired at rest and during adenosine 
stress (140pg/kg/min). In a cardiovascular MRI system (Signa. CVii 1.5T. GE Medical 
Systems) a GRE-EPI hybrid sequence was used during the first pass of a Gd-DTPA 
bolus (0.1 mmollkg). MCE examinations were performed on a state-of-the art ultrasound 
system (GE Vivid Five, GE Medical Systems) with three consecutive bolus injections of a 
left ventricular contrast agent (OptisonQ 0.3ml each). Analyses were performed visually 
and semiquantitatively (upslope and maximal signal intensity in MR. DI kmetics in MCE). 
Both techniques were compared to coronary angiography results. 
MR image quality was good in all segments but the very apical of the I& ventricle (seg- 
ment 17). Hypoperfusion could be detected in the territory of the LAD in 11 of 13 patients, 
in the RCA in 9 of 10 patients, and in the LCX in 8 of 9 patients. Two of 6 patients without 
coronary stenosis showed hypoperfuison (both were basal segments). MCE image qual- 
ity was Insufficient in the basal, posterior and lateral segments. In the territory of the LAD, 
MCE showed a good agreement with MRI (90%) and angiography (85%). 
Whereas both, MRI and MCE are of comparable value in the evaluation of the LAD terri- 
tory, the image quality in the basal, lateral and posterior regions seems to be sufficient for 
an analysis in MRI, but not in MCE. 
1045-34 Quantitative Magnetic Resonance Valve Imaging: An 
Accurate Tool for Evaluating Mitral Stenosis 
Shiow Jiuan Lin Mary P. Watkins, Todd Williams, Peggy A. Brown, Katherme A. Lehr, 
Gregory M. Lanza. Samuel A. Wickline, Shelton D. Caruthers, Cardiovascular MR 
Laboratones at Washington University, St. Louis, MO 
Background:The reliability of Cardiac Magnetic Resonance Imaging (CMR) for quantifi- 
catlon of mitral stenosis (MS) has not been defined. Although Doppler echocardiography 
IS a clinical gold standard for characterizing MS with the “pressure half time’ (P,,,T) 
method, no such approach has been validated for CMR. 
Methods: Accordingly, we measured mitral valve velocities with both phase contrast 
CMR (1.5T Philips lntera CV) and standard Doppler echo methods (Acuson Sequoia; 
2.5MHz transducer; CW recording) and determined mitral valve areas (MVA) with the P,, 
*T method applied to each data set in IO patients with MS. Velocity encoded CMR 
(V,,c=2mJs. through-plane) was performed in planes oriented parallel to the mitral 
valve. located 1.5cm into the left ventricle.. The P,,,T was defined for both CMR and Dop- 
pler from mitral flow velocities recorded during diastole. MVA was estimated as 22O/(P,, 
;r). All values were compared double blmded. 
Results: Measurements from the CMR flow data correlated well with those from echo, 
indicating MVA was accurately estimated from phase contrast CMR data (r=0.94. 
p<O.OOl) In these patlents, MVAs, using echo, ranged from 0.83 to 3.46 cd. and CMR 
values were 1.03 to 3.21 cr+ (see figure). 
Conclusion: Quantitative flow analysis by CMR is easy to perform and reliable for com- 
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puting MVA. These data are the first to our knowlsdge demonstrating superb concor- dt (609.6~181.4mmHg/s to 1260.&726.1mmHg/s, p=O.O003). While improvement was 
dance between echo and CMR approaches for defining the severity of MS with the use of seen in each parameter, the “optimal” AV delay varied for each parameter and was often 
the pressure half time method. different from the ‘optimal” AV delay determined for VTI LVoTor EF. 
Conclusion: Improvement of LV function with BVP depends on A-V delay. The AV delay 
MitralVabe Area 
optimizing LVOT-TVI, which is traditionally targeted, may be different than the AV delay 
for optimizing other parameters of LV contractility and minimizing MR. 
1065-29 Comparative Evaluation of Longitudinal and Radial 
Mvocardial Strain in Ischemia. Infarction. and Idiopathic 
Dilated Cardiomyopathy Using a New Tissue Doppler 
System With Angie Correction 
John Gorcsan. Ill, L Elif Sade, Kanzaki Hideaki, Donald A. Severyn, Kathy Edelman, 
University of Pittsburgh, Pittsburgh, PA 
Background: Left ventricular (LV) performance is related to non-uniform myofiber orien- 
tation and diseases may alter physiological non-uniformity. The objective was to test the 
hypothesis that alterations in uniformity of radial and longitudinal myocardial strain may 
be quantified by a new generation tissue Doppler strain imaging system with angle cor- 
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106527 Quantification of Mechanical Dyssynchrony in Patients 
With Left Bundle Branch and Patients With 
Cardiomyopathy and Normal QRS Duration Using 
Tissue Displacement Imaging 
L. Elif Sade Hideaki Kanzaki, Donald A. Severyn, Kathy Edelmen, John Gorcsan. Ill, -I 
University of Pittsburgh, Pittsburgh, PA 
Background: Resynchronization therapy has made the characterization of left ventricu- 
lar (LV) mechanical dyssynchrony clinically important. 
Methods: To test the hypothesis that a novel echo method, tissue displacement imaging, 
can quantity radial spatial-temporal dyssynchrony, 60 subjects were studied: 22 with left 
bundle branch block (LBBB), 16 with dilated cardiomyopathy (DCM) and normal QRS, 
and 22 normal controls. Tissue Doppler velocity data were angle corrected and trans- 
formed into color-coded displacement images for time-displacement curves from 6 mid- 
LV short axis segments (ApliQ, Toshiba Corp). Dyssynchrony was defined by the delay 
in anteroseptal to posterior wall inward displacement. 
Results: Normal regional time-displacement was homogeneous. The anteroseptum 
(AntSapt) had 2 components (Sl, 52) and peaked slightly before (26+15ms) the poste- 
rior wall (Post). LBBB had an early inward anteroseptal motion and a marked delay of the 
posterior wall 206i99ms’ (‘p<O.OOl vs. normal). Degree of dyssynchrony was associ- 
ated with QRS duration (r=O.El, p<O.OOl). but dyssynchrony became variable with QRS 
> 150ms. DCM patients with normal QRS had globally diminished and delayed displace- 
ment, with dyssynchrony intermediate to LBBB patients: 117264 ms, p<O.OOl vs. control. 
Conclusion: Tissue displacement imaging can quantify regional dyssynchrony in LBBB 
and patients with DCM and normal QRS duration. This method has potential for refine- 
ment of patient selection for biventricular pacing. 
1065-28 Optimization of Cardiac Resynchronization in Advanced 
Heart Failure: Differential Impact of Atrioventricular 
Delay on Multiple Parameters of Left Ventricular 
Function 
w, Al McAuley, Aman Chugh. Mary Sue Lemtre, Bradley P. Knight, William F. 
Armstrong, University of Michigan, Ann Arbor, Ml 
Background: Biventricular pacing (BVP) improves left ventricular (LV) performance by 
resynchromzing LV contraction. This study assessed multiple systolic function parame- 
ters includrng EF. mitral regurgitation (MR) severity (MRS.) and duration (MR-D), left 
ventricular out-flow velocity time integral (VTI LVoT), and LV dP/dt at different A-V delays 
using 2D and Doppler echocardiograms. 
Methods: 33 advanced heart failure patients underwent BVP. Echo-Doppler parameters 
were measured during BVP wth A-V delay of 200ms, 160ms. 160ms, 14Oms, 120ms, 
IOOms. 60ms. 60ms and 40ms. 
Results: Dunng the AV delay titration there was significant improvement (comparing 
least to most favorable AV delay) in all measured parameters: EF (22*5% to 35t7%, 
p=1.51E-12); MR.S (51.7*16.7% to 33.9+17.5%, p=O.o037); MR-D (499.2+56ms to 
442.0*46ms, pcO.001); VTILvor (13.24i2.69cm to 20.64+6.01cm. p=261E-07); and dP/ 
r&ion. 
Methods: Fifty subtects were studied; 19 with idiopathic dilated cardiomyopathy (DCM), 
11 with right coronary stenosis, and 20 controls. Custom software (ApliQ, Toshrba. 
Corp.) evaluated mid-myocardial radial strain (R) in the inferior and inferoseptal seg- 
ments (short axis views) using angle correction toward the LV center. Subendocardial 
longitudinal strain (L) was evaluated from apical 4. and P-chamber views. All coronary 
disease patients had thallium scintigraphy; 11 segments were ischemic and 11 had inf- 
arction. Loss of strain was calculated as % of normal control. 
Results: Alterations in strain were observed in DCM segments and ischemic segments 
with a predominant deterioration in the subendocardial L (figures) However, both suben- 
docardial Land mid-myocardial R were severely compromised in the infarct segments 
with loss of non-uniformity. 
Conclusion: The new generation strain imaging with Doppler angle correction may 
quantify alterations in radtal and longitudinal strain and loss of physiological non-unifor- 
mity in myocardial disease. 
1065-30 Is Tissue Doppler-Based Strain Rate Imaging Superior 
to Tissue Doppler Imaging In Compensating for Lateral 
Heart Motion/Translation? 
Julia C. Swanson, Crispin H. Davies, lkuo Hashimoto. Rosemary A. Rusk, Michael 
Jones, Arthur D. Z&s, David J. Sahn, Oregon Health &Science University, Portland, 
OR, National Heart, Lung & Blood Institute, Bethesda, MD 
Background: Tissue Doppler imaging (TDI) is potentially kmited by its inability to distin- 
guish between myocardial motion and movement of the heart relative to the transducer. 
Strain rate imaging (SRI) uses a line by line autocorrelation solution to determine intertar- 
get deformation from velocity differences. We assessed the effect of rapid lateral trans- 
ducer motion on simultaneously obtained TDI and SRI in a chronic animal model of 
apical myocardial infarction. Methods: Four sheep were studied in an open-chest state, 
19-37 weeks following LAD occlusion, during 4 hemodynamic states, control, volume 
loading, dobutamine and metoprolol. TDI and SRI values were obtained from the apex, 
lateral and septal left ventricular walls with and without repetitive lateral heart or trans- 
ducer displacement (approximately f 5mm at 1Hz). Results: Correlation coefficients 
were obtained between stable and motion states (Table; P values in parentheses). SRI 
was inferior to TDI in compensating for the effects of lateral motion in both viable and inf- 
arcted myocardium, irrespective of the ventricular sampling location. Conclusions: The 
line by line autocorrelation solution currently employed for SRI derived from TDI imaging 
scan acquisition is compromised by the loss of correlation induced by lateral motion 
across scan lines. Auto tracking of the sample volume could correct for this problem, but 
a more robust 2D field solution for SR in any drrection would be best for separating defor- 
mation from overall heart motion. 
TDI SRI 
Apex 0.6 (0.004668736) 0.1 (5.5267E-07) 
septa1 0.92 (1.14519E-06) 0.69 (0.4969364) 
Lateral 0.92 (0.000204361) 0.33 (0.226666043) 
